


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Effect of Hedging on Profit and Loss Distributions     .
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Swaption Black (Rank 1 Approx) LIBOR (Rank 1 Approx) Black (Rank 2 Calib
n) LIBOR (Rank 2 FD) Black Benchmark
Volatility Maturity / Swaption Mean P/L (95% Error) (bp) Mean P/L (95% Error) (bp) Mean P/L (95% Error) (bp) Mean P/L (95% Error) (bp) Mean P/L (95% Error) (bp)
Structure Length (yrs) Strike Relative P/L Std Dev
n (%) Relative P/L Std Dev
n (%) Relative P/L Std Dev
n (%) Relative P/L Std Dev
n (%) Relative P/L Std Dev
n (%)
IN 0.00 (0.06) / 8.14% 0.00 (0.06) / 8.14% 0.00 (0.06) / 8.14% 0.00 (0.06) / 8.14% 0.00 (0.06) / 8.16%
0.25/2 AT 0.01 (0.07) / 18.96% 0.01 (0.07) / 18.96% 0.01 (0.07) / 18.96% 0.01 (0.07) / 18.96% 0.01 (0.07) / 18.96%
OUT 0.02 (0.06) / 44.13% 0.02 (0.06) / 44.13% 0.02 (0.06) / 44.13% 0.02 (0.06) / 44.13% 0.02 (0.06) / 44.14%
IN -0.10 (0.86) / 8.52% -0.10 (0.86) / 8.51% -0.04 (0.86) / 8.53% -0.06 (0.86) / 8.51% 0.04 (0.87) / 8.55%
1/8 AT -0.08 (1.03) / 18.66% -0.08 (1.03) / 18.62% 0.00 (1.03) / 18.67% -0.03 (1.03) / 18.62% -0.04 (1.04) / 18.66%
1 OUT 0.30 (0.92) / 48.05% 0.30 (0.92) / 47.96% 0.36 (0.92) / 48.08% 0.35 (0.92) / 47.96% 0.09 (0.94) / 48.70%
IN 0.16 (1.19) / 8.94% 0.17 (1.19) / 8.92% 0.33 (1.19) / 8.95% 0.33 (1.19) / 8.91% 0.68 (1.19) / 8.88%
2/8 AT -0.14 (1.41) / 18.47% -0.13 (1.41) / 18.42% 0.06 (1.42) / 18.49% 0.06 (1.41) / 18.41% 0.35 (1.43) / 18.49%
OUT -0.62 (1.34) / 51.98% -0.61 (1.34) / 51.81% -0.49 (1.34) / 52.06% -0.50 (1.34) / 51.84% -0.38 (1.38) / 53.34%
IN -1.11 (0.94) / 9.87% -1.10 (0.94) / 9.87% -1.01 (0.94) / 9.87% -0.99 (0.94) / 9.86% -0.24 (0.93) / 9.77%
4/4 AT -0.85 (1.15) / 19.28% -0.82 (1.16) / 19.30% -0.69 (1.16) / 19.30% -0.69 (1.15) / 19.28% 0.14 (1.15) / 19.23%
OUT -1.41 (1.08) / 57.37% -1.38 (1.09) / 57.44% -1.25 (1.09) / 57.42% -1.25 (1.08) / 57.38% -0.83 (1.10) / 58.26%
IN -0.12 (0.21) / 8.44% -0.11 (0.20) / 8.44% 0.01 (0.21) / 8.45% 0.02 (0.20) / 8.44% 0.02 (0.21) / 8.49%
0.25/2 AT -0.16 (0.24) / 19.31% -0.16 (0.24) / 19.30% -0.01 (0.24) / 19.32% -0.01 (0.24) / 19.30% -0.01 (0.24) / 19.30%
OUT -0.19 (0.21) / 47.32% -0.19 (0.21) / 47.28% -0.09 (0.21) / 47.32% -0.08 (0.21) / 47.28% -0.10 (0.21) / 47.26%
IN -12.57 (1.12) / 9.31% -12.56 (1.12) / 9.29% 0.80 (1.10) / 9.18% 0.80 (1.10) / 9.18% 0.20 (1.05) / 8.87%
1/8 AT -16.22 (1.29) / 18.99% -16.21 (1.30) / 19.02% -0.53 (1.28) / 18.77% -0.53 (1.28) / 18.76% -0.44 (1.24) / 18.84%
2 OUT -12.90 (1.20) / 49.00% -12.90 (1.20) / 49.28% -1.17 (1.18) / 48.40% -1.17 (1.18) / 48.39% -0.47 (1.15) / 51.14%
IN -9.83 (1.40) / 9.55% -9.80 (1.39) / 9.54% 1.68 (1.38) / 9.45% 1.71 (1.38) / 9.43% 0.46 (1.30) / 9.10%
2/8 AT -12.74 (1.67) / 18.89% -12.73 (1.67) / 18.93% 0.25 (1.66) / 18.75% 0.30 (1.65) / 18.69% 0.28 (1.59) / 18.75%
OUT -10.55 (1.59) / 51.66% -10.56 (1.60) / 51.96% -1.16 (1.58) / 51.33% -1.08 (1.57) / 51.15% 0.04 (1.53) / 54.78%
IN -1.14 (0.87) / 9.96% -1.15 (0.87) / 9.97% -0.03 (0.87) / 9.97% -0.03 (0.87) / 9.97% -0.28 (0.85) / 9.88%
4/4 AT -1.51 (1.05) / 18.78% -1.53 (1.05) / 18.79% -0.27 (1.05) / 18.80% -0.27 (1.05) / 18.78% -0.45 (1.05) / 18.92%
OUT -1.00 (1.02) / 58.00% -1.02 (1.03) / 58.03% -0.16 (1.02) / 58.01% -0.15 (1.02) / 57.93% -0.01 (1.04) / 60.01%
Hedging simulation results showing the average hedging P/L (with error bounds) and P/L standard deviation











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Swaption Eigenvalue Difference Black R1 Approx
Mat/Len (yrs) Ratio (%) R1/R2 Price (bp) Mean Hedging P/L (95% Error) (bp)
0.25/1 0.5% 0.00 -0.02  (0.14)
0.25/2 4.4% -0.15 -0.16  (0.24)
0.25/4 30.8% -0.23 -0.32  (0.38)
0.25/8 20.5% -10.39 -10.47  (0.68)
1/1 1.0% -0.01 0.09  (0.28)
1/2 6.7% -0.24 -0.03  (0.48)
1/4 27.9% -1.09 -0.90  (0.71)
1/8 13.0% -15.73 -16.22  (1.29)
2/1 1.6% -0.01 0.07  (0.39)
2/2 8.2% -0.04 -0.22  (0.58)
2/4 17.3% -4.24 -4.42  (0.93)
2/8 7.9% -13.07 -12.74  (1.67)
4/1 1.6% 0.00 -0.16  (0.31)
4/2 4.8% -0.06 -0.31  (0.56)













































































































































Relative Mean Hedging P/L of At-the-Money Swaptions










































































































































































































































































































































































































































































































































































































































































































































































































































Relative Mean Hedging P/L of At-the-Money Swaptions




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Comparison of Black and LIBOR Rank 2 Hedging Methods

































































































































































Ratio Black/LIBOR P/L StDev
95% Upper Bound
LIBOR Average P/L / Swaption Price
Black Average P/L / Swaption Price
95% Lower Bound
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0 5.95% - 3.5 7.91% 0.212 7 8.15% 0.153
0.25 6.78% 0.077 3.75 7.97% 0.220 7.25 8.18% 0.145
0.5 6.99% 0.046 4 7.91% 0.237 7.5 8.21% 0.148
0.75 7.20% 0.014 4.25 7.96% 0.216 7.75 8.23% 0.144
1 7.35% 0.050 4.5 8.01% 0.227 8 8.26% 0.147
1.25 7.47% 0.068 4.75 8.05% 0.233 8.25 8.29% 0.142
1.5 7.57% 0.091 5 7.97% 0.247 8.5 8.32% 0.146
1.75 7.66% 0.099 5.25 8.01% 0.151 8.75 8.35% 0.141
2 7.71% 0.115 5.5 8.05% 0.154 9 8.38% 0.143
2.25 7.80% 0.121 5.75 8.08% 0.151 9.25 8.40% 0.139
2.5 7.94% 0.211 6 8.12% 0.153 9.5 8.43% 0.143
2.75 8.07% 0.253 6.25 8.16% 0.148 9.75 8.46% 0.138
3 7.78% 0.293 6.5 8.19% 0.151 10 8.49% 0.140










































































































































































































































































































































































































































































































































































"Artificial" Two Factor Volatility Function
g
i  =  g
i (T−t)























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Rebalancing Hedging Profit and Loss (bp) Hedging Profit and Loss (bp)
Frequency Mean Standard Deviation Mean Standard Deviation
(Times Until Maturity) (95% Error) (95% Error) (95% Error) (95% Error)
None -5.5 (9.5) 476.9 (6.7) -2.8 (4.8) 238.6 (3.4)
1 -3.2 (3.0) 147.8 (2.1) -4.2 (3.4) 168.6 (2.4)
5 -2.9 (1.5) 73.6 (1.0) -3.5 (1.6) 79.7 (1.1)
10 -3.1 (1.1) 52.7 (0.7) -3.6 (1.2) 58.2 (0.8)
20 -3.1 (0.8) 37.7 (0.5) -3.9 (0.8) 42.5 (0.6)









































































































































































































































































































































































































































































































































































































































































































































Swaption Swaption Swaption Length (yrs)
Mat (yrs) Strike Description 1248
Black (Rank 1 Approx) -0.01 (0.02) / 7.91% 0.00 (0.06) / 8.14% 0.14 (0.23) / 8.07% -0.02 (0.45) / 8.26%
LIBOR (Rank 1 Approx) -0.01 (0.02) / 7.91% 0.00 (0.06) / 8.14% 0.14 (0.23) / 8.07% -0.02 (0.45) / 8.26%
IN Black (Rank 2 Calib
n) -0.01 (0.02) / 7.91% 0.00 (0.06) / 8.14% 0.14 (0.23) / 8.08% -0.02 (0.45) / 8.26%
LIBOR (Rank 2 FD) -0.01 (0.02) / 7.91% 0.00 (0.06) / 8.14% 0.14 (0.23) / 8.07% -0.02 (0.45) / 8.26%
Benchmark Swaption -0.01 (0.02) / 7.93% 0.00 (0.06) / 8.16% 0.14 (0.23) / 8.14% 0.00 (0.46) / 8.32%
Black (Rank 1 Approx) 0.00 (0.02) / 18.81% 0.01 (0.07) / 18.96% 0.10 (0.28) / 19.22% -0.20 (0.53) / 18.94%
LIBOR (Rank 1 Approx) 0.00 (0.02) / 18.81% 0.01 (0.07) / 18.96% 0.10 (0.28) / 19.21% -0.20 (0.53) / 18.93%
0.25 AT Black (Rank 2 Calib
n) 0.00 (0.02) / 18.81% 0.01 (0.07) / 18.96% 0.10 (0.28) / 19.23% -0.20 (0.53) / 18.95%
LIBOR (Rank 2 FD) 0.00 (0.02) / 18.81% 0.01 (0.07) / 18.96% 0.10 (0.28) / 19.21% -0.20 (0.53) / 18.94%
Benchmark Swaption 0.00 (0.02) / 18.81% 0.01 (0.07) / 18.96% 0.10 (0.28) / 19.22% -0.22 (0.53) / 18.96%
Black (Rank 1 Approx) 0.00 (0.02) / 44.23% 0.02 (0.06) / 44.13% 0.01 (0.24) / 46.17% -0.37 (0.46) / 45.84%
LIBOR (Rank 1 Approx) 0.00 (0.02) / 44.23% 0.02 (0.06) / 44.13% 0.01 (0.24) / 46.15% -0.37 (0.46) / 45.82%
OUT Black (Rank 2 Calib
n) 0.00 (0.02) / 44.24% 0.02 (0.06) / 44.13% 0.01 (0.24) / 46.19% -0.37 (0.46) / 45.86%
LIBOR (Rank 2 FD) 0.00 (0.02) / 44.23% 0.02 (0.06) / 44.13% 0.02 (0.24) / 46.15% -0.37 (0.46) / 45.82%
Benchmark Swaption 0.00 (0.02) / 44.27% 0.02 (0.06) / 44.14% 0.00 (0.24) / 46.28% -0.42 (0.47) / 45.88%
Black (Rank 1 Approx) 0.00 (0.05) / 8.46% 0.02 (0.16) / 8.54% -0.14 (0.48) / 8.52% -0.10 (0.86) / 8.52%
LIBOR (Rank 1 Approx) 0.00 (0.05) / 8.46% 0.02 (0.16) / 8.53% -0.14 (0.48) / 8.51% -0.10 (0.86) / 8.51%
IN Black (Rank 2 Calib
n) 0.01 (0.05) / 8.46% 0.04 (0.16) / 8.55% -0.09 (0.48) / 8.53% -0.04 (0.86) / 8.53%
LIBOR (Rank 2 FD) 0.01 (0.05) / 8.46% 0.04 (0.16) / 8.53% -0.09 (0.48) / 8.51% -0.06 (0.86) / 8.51%
Benchmark Swaption 0.01 (0.05) / 8.47% 0.04 (0.16) / 8.60% -0.10 (0.49) / 8.57% 0.04 (0.87) / 8.55%
Black (Rank 1 Approx) 0.00 (0.06) / 19.76% 0.01 (0.20) / 19.77% -0.24 (0.58) / 18.91% -0.08 (1.03) / 18.66%
LIBOR (Rank 1 Approx) 0.00 (0.06) / 19.75% 0.01 (0.20) / 19.75% -0.24 (0.58) / 18.89% -0.08 (1.03) / 18.62%
1 AT Black (Rank 2 Calib
n) 0.01 (0.06) / 19.76% 0.03 (0.20) / 19.79% -0.18 (0.58) / 18.93% 0.00 (1.03) / 18.67%
LIBOR (Rank 2 FD) 0.01 (0.06) / 19.76% 0.03 (0.20) / 19.75% -0.18 (0.58) / 18.89% -0.03 (1.03) / 18.62%
Benchmark Swaption 0.01 (0.06) / 19.76% 0.02 (0.20) / 19.77% -0.18 (0.58) / 18.92% -0.04 (1.04) / 18.66%
Black (Rank 1 Approx) 0.02 (0.05) / 46.82% -0.06 (0.17) / 48.33% -0.03 (0.53) / 48.74% 0.30 (0.92) / 48.05%
LIBOR (Rank 1 Approx) 0.02 (0.05) / 46.82% -0.06 (0.17) / 48.29% -0.03 (0.53) / 48.67% 0.30 (0.92) / 47.96%
OUT Black (Rank 2 Calib
n) 0.03 (0.05) / 46.83% -0.04 (0.17) / 48.39% 0.02 (0.53) / 48.73% 0.36 (0.92) / 48.08%
LIBOR (Rank 2 FD) 0.03 (0.05) / 46.82% -0.04 (0.17) / 48.29% 0.01 (0.53) / 48.66% 0.35 (0.92) / 47.96%
Benchmark Swaption 0.04 (0.05) / 46.85% -0.05 (0.17) / 48.46% -0.04 (0.53) / 49.12% 0.09 (0.94) / 48.70%
Black (Rank 1 Approx) -0.04 (0.14) / 10.24% -0.36 (0.34) / 9.66% -0.61 (0.72) / 9.05% 0.16 (1.19) / 8.94%
LIBOR (Rank 1 Approx) -0.04 (0.14) / 10.23% -0.36 (0.34) / 9.65% -0.62 (0.72) / 9.04% 0.17 (1.19) / 8.92%
IN Black (Rank 2 Calib
n) -0.03 (0.14) / 10.25% -0.30 (0.34) / 9.67% -0.35 (0.72) / 9.05% 0.33 (1.19) / 8.95%
LIBOR (Rank 2 FD) -0.03 (0.14) / 10.23% -0.30 (0.34) / 9.64% -0.34 (0.72) / 9.04% 0.33 (1.19) / 8.91%
Benchmark Swaption 0.02 (0.14) / 10.27% -0.17 (0.35) / 9.66% -0.07 (0.72) / 9.01% 0.68 (1.19) / 8.88%
Black (Rank 1 Approx) -0.06 (0.17) / 22.93% -0.29 (0.42) / 20.78% -0.26 (0.87) / 18.71% -0.14 (1.41) / 18.47%
LIBOR (Rank 1 Approx) -0.06 (0.17) / 22.91% -0.29 (0.42) / 20.77% -0.27 (0.87) / 18.69% -0.13 (1.41) / 18.42%
2 AT Black (Rank 2 Calib
n) -0.05 (0.17) / 22.94% -0.22 (0.42) / 20.81% 0.03 (0.87) / 18.70% 0.06 (1.42) / 18.49%
LIBOR (Rank 2 FD) -0.05 (0.17) / 22.90% -0.23 (0.42) / 20.76% 0.04 (0.86) / 18.68% 0.06 (1.41) / 18.41%
Benchmark Swaption 0.00 (0.17) / 22.91% -0.04 (0.42) / 20.74% 0.42 (0.87) / 18.69% 0.35 (1.43) / 18.49%
Black (Rank 1 Approx) -0.06 (0.15) / 57.63% -0.32 (0.36) / 52.43% 0.04 (0.80) / 51.62% -0.62 (1.34) / 51.98%
LIBOR (Rank 1 Approx) -0.06 (0.15) / 57.58% -0.31 (0.36) / 52.41% 0.01 (0.80) / 51.57% -0.61 (1.34) / 51.81%
OUT Black (Rank 2 Calib
n) -0.05 (0.15) / 57.67% -0.27 (0.36) / 52.51% 0.21 (0.80) / 51.62% -0.49 (1.34) / 52.06%
LIBOR (Rank 2 FD) -0.05 (0.15) / 57.57% -0.27 (0.36) / 52.39% 0.21 (0.80) / 51.55% -0.50 (1.34) / 51.84%
Benchmark Swaption -0.01 (0.15) / 57.61% -0.15 (0.36) / 52.79% 0.26 (0.81) / 52.18% -0.38 (1.38) / 53.34%
Black (Rank 1 Approx) -0.12 (0.28) / 10.85% -0.24 (0.51) / 10.08% -1.11 (0.94) / 9.87%
LIBOR (Rank 1 Approx) -0.12 (0.28) / 10.85% -0.23 (0.51) / 10.09% -1.10 (0.94) / 9.87%
IN Black (Rank 2 Calib
n) -0.12 (0.28) / 10.85% -0.20 (0.51) / 10.09% -1.01 (0.94) / 9.87%
LIBOR (Rank 2 FD) -0.12 (0.28) / 10.85% -0.20 (0.51) / 10.09% -0.99 (0.94) / 9.86%
Benchmark Swaption 0.03 (0.27) / 10.80% 0.17 (0.51) / 10.03% -0.24 (0.93) / 9.77%
Black (Rank 1 Approx) -0.20 (0.34) / 21.40% -0.33 (0.62) / 19.41% -0.85 (1.15) / 19.28%
LIBOR (Rank 1 Approx) -0.21 (0.34) / 21.41% -0.32 (0.62) / 19.44% -0.82 (1.16) / 19.30%
4 AT Black (Rank 2 Calib
n) -0.20 (0.34) / 21.41% -0.29 (0.62) / 19.43% -0.69 (1.16) / 19.30%
LIBOR (Rank 2 FD) -0.20 (0.34) / 21.41% -0.28 (0.62) / 19.43% -0.69 (1.15) / 19.28%
Benchmark Swaption -0.01 (0.34) / 21.38% 0.12 (0.62) / 19.43% 0.14 (1.15) / 19.23%
Black (Rank 1 Approx) -0.21 (0.32) / 64.19% -0.40 (0.61) / 60.42% -1.41 (1.08) / 57.37%
LIBOR (Rank 1 Approx) -0.21 (0.32) / 64.23% -0.40 (0.61) / 60.50% -1.38 (1.09) / 57.44%
OUT Black (Rank 2 Calib
n) -0.21 (0.32) / 64.23% -0.38 (0.61) / 60.47% -1.25 (1.09) / 57.42%
LIBOR (Rank 2 FD) -0.21 (0.32) / 64.19% -0.37 (0.61) / 60.47% -1.25 (1.08) / 57.38%













































































































































































































































Swaption Swaption Swaption Length (yrs)
Mat (yrs) Strike Description 1248
Black (Rank 1 Approx) 0.02 (0.12) / 8.54% -0.12 (0.21) / 8.44% -0.15 (0.32) / 8.23% -8.32 (0.58) / 8.63%
LIBOR (Rank 1 Approx) 0.02 (0.12) / 8.54% -0.11 (0.20) / 8.44% -0.15 (0.32) / 8.22% -8.31 (0.58) / 8.61%
IN Black (Rank 2 Calib
n) 0.03 (0.12) / 8.54% 0.01 (0.21) / 8.45% 0.07 (0.32) / 8.23% 0.23 (0.57) / 8.50%
LIBOR (Rank 2 FD) 0.03 (0.12) / 8.54% 0.02 (0.20) / 8.44% 0.07 (0.32) / 8.22% 0.23 (0.57) / 8.51%
Benchmark Swaption 0.03 (0.12) / 8.55% 0.02 (0.21) / 8.49% 0.09 (0.32) / 8.25% 0.11 (0.55) / 8.26%
Black (Rank 1 Approx) -0.02 (0.14) / 19.31% -0.16 (0.24) / 19.31% -0.32 (0.38) / 18.97% -10.47 (0.68) / 19.15%
LIBOR (Rank 1 Approx) -0.02 (0.14) / 19.31% -0.16 (0.24) / 19.30% -0.32 (0.38) / 18.97% -10.47 (0.68) / 19.17%
0.25 AT Black (Rank 2 Calib
n) -0.02 (0.14) / 19.31% -0.01 (0.24) / 19.32% -0.09 (0.38) / 18.97% -0.12 (0.68) / 18.99%
LIBOR (Rank 2 FD) -0.02 (0.14) / 19.31% -0.01 (0.24) / 19.30% -0.09 (0.38) / 18.96% -0.13 (0.68) / 18.99%
Benchmark Swaption -0.02 (0.14) / 19.31% -0.01 (0.24) / 19.30% -0.08 (0.38) / 18.97% -0.08 (0.66) / 19.01%
Black (Rank 1 Approx) -0.04 (0.13) / 49.30% -0.19 (0.21) / 47.32% -0.42 (0.34) / 47.16% -8.28 (0.61) / 46.34%
LIBOR (Rank 1 Approx) -0.04 (0.13) / 49.29% -0.19 (0.21) / 47.28% -0.43 (0.34) / 47.12% -8.28 (0.61) / 46.52%
OUT Black (Rank 2 Calib
n) -0.04 (0.13) / 49.30% -0.09 (0.21) / 47.32% -0.28 (0.34) / 47.15% -0.35 (0.60) / 45.69%
LIBOR (Rank 2 FD) -0.04 (0.13) / 49.29% -0.08 (0.21) / 47.28% -0.29 (0.34) / 47.11% -0.35 (0.60) / 45.69%
Benchmark Swaption -0.04 (0.13) / 49.36% -0.10 (0.21) / 47.26% -0.30 (0.34) / 47.16% -0.16 (0.58) / 47.11%
Black (Rank 1 Approx) 0.05 (0.24) / 9.62% -0.28 (0.41) / 9.20% -0.51 (0.60) / 8.77% -12.57 (1.12) / 9.31%
LIBOR (Rank 1 Approx) 0.05 (0.24) / 9.62% -0.29 (0.40) / 9.19% -0.54 (0.60) / 8.76% -12.56 (1.12) / 9.29%
IN Black (Rank 2 Calib
n) 0.06 (0.24) / 9.63% -0.05 (0.41) / 9.20% 0.27 (0.60) / 8.77% 0.80 (1.10) / 9.18%
LIBOR (Rank 2 FD) 0.06 (0.24) / 9.62% -0.06 (0.40) / 9.19% 0.24 (0.60) / 8.76% 0.80 (1.10) / 9.18%
Benchmark Swaption 0.06 (0.24) / 9.63% -0.02 (0.41) / 9.22% 0.24 (0.59) / 8.66% 0.20 (1.05) / 8.87%
Black (Rank 1 Approx) 0.09 (0.28) / 20.19% -0.03 (0.48) / 20.05% -0.90 (0.71) / 18.98% -16.22 (1.29) / 18.99%
LIBOR (Rank 1 Approx) 0.09 (0.28) / 20.17% -0.04 (0.48) / 20.01% -0.94 (0.71) / 18.95% -16.21 (1.30) / 19.02%
1 AT Black (Rank 2 Calib
n) 0.10 (0.28) / 20.19% 0.21 (0.48) / 20.05% 0.19 (0.71) / 18.98% -0.53 (1.28) / 18.77%
LIBOR (Rank 2 FD) 0.09 (0.28) / 20.17% 0.19 (0.48) / 20.01% 0.13 (0.71) / 18.94% -0.53 (1.28) / 18.76%
Benchmark Swaption 0.09 (0.28) / 20.18% 0.18 (0.49) / 20.02% 0.21 (0.71) / 18.92% -0.44 (1.24) / 18.84%
Black (Rank 1 Approx) 0.14 (0.26) / 54.82% -0.30 (0.44) / 52.89% -1.16 (0.65) / 48.98% -12.90 (1.20) / 49.00%
LIBOR (Rank 1 Approx) 0.14 (0.26) / 54.78% -0.31 (0.44) / 52.81% -1.21 (0.65) / 48.89% -12.90 (1.20) / 49.28%
OUT Black (Rank 2 Calib
n) 0.14 (0.26) / 54.82% -0.15 (0.44) / 52.91% -0.17 (0.65) / 48.99% -1.17 (1.18) / 48.40%
LIBOR (Rank 2 FD) 0.14 (0.26) / 54.77% -0.16 (0.44) / 52.81% -0.23 (0.65) / 48.85% -1.17 (1.18) / 48.39%
Benchmark Swaption 0.14 (0.26) / 54.97% -0.23 (0.44) / 52.97% -0.10 (0.64) / 49.68% -0.47 (1.15) / 51.14%
Black (Rank 1 Approx) 0.09 (0.32) / 10.12% -0.22 (0.48) / 9.66% -3.37 (0.77) / 9.19% -9.83 (1.40) / 9.55%
LIBOR (Rank 1 Approx) 0.09 (0.32) / 10.12% -0.22 (0.48) / 9.64% -3.34 (0.77) / 9.18% -9.80 (1.39) / 9.54%
IN Black (Rank 2 Calib
n) 0.10 (0.32) / 10.12% -0.20 (0.48) / 9.66% 0.08 (0.77) / 9.19% 1.68 (1.38) / 9.45%
LIBOR (Rank 2 FD) 0.10 (0.32) / 10.12% -0.20 (0.48) / 9.64% 0.11 (0.76) / 9.18% 1.71 (1.38) / 9.43%
Benchmark Swaption 0.10 (0.32) / 10.12% -0.25 (0.48) / 9.56% 0.02 (0.75) / 9.01% 0.46 (1.30) / 9.10%
Black (Rank 1 Approx) 0.07 (0.39) / 21.19% -0.22 (0.58) / 20.09% -4.42 (0.93) / 19.16% -12.74 (1.67) / 18.89%
LIBOR (Rank 1 Approx) 0.07 (0.39) / 21.18% -0.22 (0.58) / 20.06% -4.40 (0.92) / 19.13% -12.73 (1.67) / 18.93%
2 AT Black (Rank 2 Calib
n) 0.08 (0.39) / 21.19% -0.19 (0.58) / 20.09% -0.17 (0.93) / 19.15% 0.25 (1.66) / 18.75%
LIBOR (Rank 2 FD) 0.08 (0.39) / 21.18% -0.18 (0.58) / 20.05% -0.14 (0.92) / 19.11% 0.30 (1.65) / 18.69%
Benchmark Swaption 0.07 (0.39) / 21.22% -0.22 (0.58) / 20.09% -0.18 (0.91) / 19.11% 0.28 (1.59) / 18.75%
Black (Rank 1 Approx) -0.20 (0.38) / 61.33% -0.21 (0.54) / 55.27% -3.40 (0.84) / 51.07% -10.55 (1.59) / 51.66%
LIBOR (Rank 1 Approx) -0.19 (0.38) / 61.28% -0.20 (0.54) / 55.17% -3.38 (0.84) / 50.98% -10.56 (1.60) / 51.96%
OUT Black (Rank 2 Calib
n) -0.19 (0.38) / 61.34% -0.16 (0.54) / 55.28% -0.04 (0.84) / 51.02% -1.16 (1.58) / 51.33%
LIBOR (Rank 2 FD) -0.19 (0.38) / 61.27% -0.15 (0.54) / 55.17% -0.01 (0.84) / 50.89% -1.08 (1.57) / 51.15%
Benchmark Swaption -0.21 (0.38) / 61.75% -0.09 (0.54) / 55.94% 0.23 (0.83) / 52.07% 0.04 (1.53) / 54.78%
Black (Rank 1 Approx) -0.07 (0.26) / 10.59% -0.11 (0.46) / 9.94% -1.14 (0.87) / 9.96%
LIBOR (Rank 1 Approx) -0.06 (0.26) / 10.59% -0.10 (0.46) / 9.94% -1.15 (0.87) / 9.97%
IN Black (Rank 2 Calib
n) -0.07 (0.26) / 10.59% -0.06 (0.46) / 9.94% -0.03 (0.87) / 9.97%
LIBOR (Rank 2 FD) -0.07 (0.26) / 10.59% -0.06 (0.46) / 9.93% -0.03 (0.87) / 9.97%
Benchmark Swaption -0.08 (0.26) / 10.57% -0.14 (0.45) / 9.88% -0.28 (0.85) / 9.88%
Black (Rank 1 Approx) -0.16 (0.31) / 20.72% -0.31 (0.56) / 19.44% -1.51 (1.05) / 18.78%
LIBOR (Rank 1 Approx) -0.16 (0.31) / 20.72% -0.31 (0.56) / 19.43% -1.53 (1.05) / 18.79%
4 AT Black (Rank 2 Calib
n) -0.16 (0.31) / 20.72% -0.25 (0.56) / 19.45% -0.27 (1.05) / 18.80%
LIBOR (Rank 2 FD) -0.16 (0.31) / 20.72% -0.25 (0.56) / 19.43% -0.27 (1.05) / 18.78%
Benchmark Swaption -0.18 (0.32) / 20.74% -0.36 (0.56) / 19.49% -0.45 (1.05) / 18.92%
Black (Rank 1 Approx) -0.04 (0.30) / 62.68% 0.03 (0.54) / 59.07% -1.00 (1.02) / 58.00%
LIBOR (Rank 1 Approx) -0.04 (0.30) / 62.67% 0.03 (0.54) / 59.06% -1.02 (1.03) / 58.03%
OUT Black (Rank 2 Calib
n) -0.04 (0.30) / 62.69% 0.08 (0.54) / 59.09% -0.16 (1.02) / 58.01%
LIBOR (Rank 2 FD) -0.04 (0.30) / 62.70% 0.07 (0.54) / 59.05% -0.15 (1.02) / 57.93%
Benchmark Swaption -0.05 (0.31) / 63.22% -0.01 (0.55) / 60.16% -0.01 (1.04) / 60.01%
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